A pseudoaneurysm, also termed a false aneurysm, is a leakage of blood from an artery into the surrounding tissue with persistent communication between the originating artery and the terminating blood-filled cavity. Pseudoaneurysms involving the uterine arteries are rare and can be a complication of pregnancy, pelvic surgery, or pelvic trauma. Presenting symptoms include persistent vaginal bleeding and pelvic pain. The detection and diagnosis of a uterine artery pseudoaneurysm is important because of the potential for rupture and hemorrhage, which could be lethal. A variety of treatment options are available, with embolization being the most common.
Key words: pseudoaneurysm, embolization, arteriovenous malformation, yin-yang appearance A young woman, gravida 2, para 2, presented to her physician with cramping, spotting, and morning sickness. Her pregnancy test was positive, and a sonogram was ordered. Sonographic examination revealed an endometrial mass containing echogenic fluid and solid components suggestive of an atypical molar pregnancy ( Fig. 1 ). An endometrial mass of other etiology could not be excluded with certainty. Follow-up one week later demonstrated the endometrial mass unchanged in appearance and a significantly decreased β-human chorionic genadotropin (β-HCG) level. This ruled out a molar pregnancy. Further sonographic assessment of the uterus with color Doppler showed turbulent arterial flow in the cystic spaces consistent with an arteriovenous malformation (AVM) (Fig.  2) . A bilateral, nonselective uterine artery angiogram was ordered to further assess the suspected AVM. Upon injection of contrast into the right uterine artery, a rounded blush was seen centrally in the pelvis measuring approximately 4 cm ( Fig.  3 ). No venous drainage was identified which would be consistent with a pseudoaneurysm in-stead of an AVM. The pseudoaneurysm also opacified from the left uterine artery, so a bilateral uterine artery embolization would need to be performed to reduce the flow to the pseudoaneurysm.
The patient did not want to have this procedure because of her young age and the possibility of not being able to conceive after the procedure. Instead, a percutaneous thrombin injection of the uterine color Doppler signal arrested, and the pseudoaneurysm was replaced with echogenic fresh thrombus ( Fig. 5 ).
Discussion
A pseudoaneurysm, also termed a false aneurysm, does not have a true arterial wall and generally is the result of vascular injury due to trauma or prior surgery. The vascular injury results in the formation of a hematoma. Central liquefaction of the hematoma creates a blood-filled cavity outside the arterial wall. This cavity has a characteristic neck, which is an extension through which blood is propelled from the native arterial vessel into the pseudoaneurysm during the pulses of the cardiac cycle. 1 The development of a uterine arterial pseudoaneurysm is a rare but reported complication of pregnancy, pelvic surgery, or vascular trauma. 2 Hormonal and hemodynamic changes are considered the origins of this complication in pregnancy or peurperium. 3 There is also a reported case of a pseudoaneurysm of the uterine artery associated with a leiomyoma without prior surgery or pregnancy. 2 Diagnosis of pseudoaneurysms may be made through physical examination in correlation with sonography, angiography, computed tomography (CT), or magnetic resonance imaging (MRI). Diagnosis of the pseudoaneurysm is usually based on patient symptoms, color Doppler sonography, and arteriography. Typically, the lesions are discovered because the patients have symptoms related to the delayed rupture of the pseudoaneurysms causing hemorrhage. A pseudoaneurysm may also be asymptomatic, may be thrombosed, or may lead to distal painful embolization. 1 In gray-scale imaging, the pseudoaneurysm appears as a pulsating and hypoechoic mass adjacent to the native vessel. 4 Color Doppler evaluation demonstrates a swirling of colors within the pseudoaneurysm, which is due to flow in multiple directions. These colors are red and blue and resemble a yin-yang appearance or Pepsi logo. Jets of high-velocity flow in the neck of the pseudoaneurysm show color alaising. Doppler analysis within the pseudoaneurysm will demonstrate turbulent, high-velocity arterial flow. 2 The native vessels supplying the pseudoaneurysm will have a normal arterial waveform. 1
FIG. 5. Transabdominal scan showing absence of color Doppler flow to the pseudoaneurysm after thrombin injection.
Some psuedoaneurysms resolve spontaneously, whereas others require repair to prevent hemorrhage or an uncontrolled leak. A possible treatment for a uterine artery pseudoanuerysm is embolization. This is a techniqueiin which the blood supply to the uterus is blocked using special materials that are placed in the artery. A small catheter is inserted into the vessel. The catheter is advanced under fluoroscopic guidance until it is close to the artery that supplies the pseudoaneurysm. Contrast is then injected through the catheter, which provides a map of the artery. Tiny plastic particles, such as polyvinyl alcohol (PVA), which are about the size of a grain of sand, are injected through the catheter. These particles travel with the blood into the small arterial branches that feed the pseudoaneurysm. When the PVA particles reach the smaller arteries, they are trapped and block the artery. This results in a loss of blood flow to the pseudoaneurysm. 5 Performing a bilateral, nonselective uterine artery embolization is currently not recommended for patients desiring future pregnancy. Although patients have conceived and delivered healthy babies following this procedure, not enough data have been collected to conclude that uterine artery embolization is safe for women desiring future pregnancy. The efficacy and safety of an arterial embolization of uterine arteries were evaluated in women with delayed secondary postpartum hemorrhage. In a series of 14 women, pseudoaneurysms of the uterine artery were found in 2 women. Immediate resolution of external bleeding was observed after embolization. In this series, no complications occurred, including muscle pain and bladder necrosis. However, individual circumstances such as an infection after surgery might be a contraindication to arterial embolization. Hysterectomy or vascular ligation offers another option in the treatment of this life-threatening complication. 2 The treatment that was used in this case was percutaneous thrombin injection of the uterine pseudoaneurysm under sonographic guidance. This procedure involves advancing a needle directly into the pseudoaneurysm cavity using realtime imaging. Thrombin is then injected. Thrombin, a blood-clotting agent, causes thrombosis of the pseudoaneurysm cavity, which seals the arterial puncture site. The resulting clot is gradually reabsorbed. 6 This treatment is useful for patients who want to maintain their fertility.
Conclusion
A uterine artery pseudoaneurysm is a rare but serious complication of pelvic surgery or pregnancy that may go unnoticed in the early postoperative period. These pseudoaneurysms are prone to unpredictable rupture, resulting in exsanguinations. Sonography has an important role in the early diagnosis and primary management of the uterine artery pseudoaneurysm.
